
food from the first, coma, irregular respirations
and action of the heart, frequent bradycardia, and,
during the stage of excitement, vasomotor dis-
turbances, there are definite signs of a unilateral
focus, as facial paresis, spasm of the extremities,
with increase of the reflexes on the opposite side,
from which the seat of the lesion may be deter-
mined.

When the hemorrhage is both above and below
the tentorium there are symptoms of both cate-
gories.

Confirmatory evidence can be obtained by
lumbar puncture from the presence of blood cells
in the meningeal fluid. This symptom ac-

companied by a bulging anterior fontanelle is
practically pathognomonic of the condition.

Great stress is laid on the asphyxia as being the
immediate cause of the hemorrhage. The hem-
orrhage does not result from the application of the
forceps, but from the difficulty in the labor that
necessitated their use.

As regards treatment, the only hope for bene-
ficial results lies in immediate operation. In
1905 Cushing had done 4 cases with 2 re-
coveries and in 1908 he reports 9 cases, in 4 of
which the infant recovered. He is of the opinion
that at the time of onset the indications for im-
mediate surgical intervention are as definite in
many of these cases as they are when correspond-
ing symptoms are unmistakably the result of a
traumatic hemorrhage occurring in adult life. A
more careful study of the symptomology of these
cases is necessary, so that the condition may be
recognized earlier and immediate operation may
be taken for their relief and possibly to ward off
the consequences of the hemorrhages as mentioned.

The operation consists in raising a large ostéo-
plastie flap, opening the dura and clearing away
the extravasated blood with salt solution irriga-
tion. The dura is then closed, the bone flap re-

placed and the wound closed without drainage.
With proper regard for hemostasis and careful
avoidance of exposure, a newborn child will stand
a cranial operation well.

Cushing concludes his article with this state-
ment: "If it can be demonstrated that a crani-
otomy on the newborn child, when conducted
with due precaution and delicacy of manipulation,
is comparatively free from danger, I believe the
immediate risk of death and the sorry late con-

sequences of meningeal birth hemorrhages may
be avoided in many cases by surgical inter-
ference. Also that these explorations will lead
to a better understanding of the pathology of this
group of diseases in their early stages."
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THE LUYS URINE SEPARATOR. SECOND RE-
PORT OF FORTY-ONE CASES.

BY BENJAMIN S. BARRINGER, M.D.,
Instructor in Cystoscopy, New York Polyclinic Hospital and Medical

School; Assistant Attending Genito-Urinary Surgeon, Bellevue
Hospital, O. P. D.

Since the publication of my first paper on the
Luys separator,1 I have used this instrument
to obtain the urine from either kidney in 27
cases, making in all 41 cases to date. Further
experience with this instrument, extending over
a period of three and one-half years, confirms the
conclusions of my first paper and leads me to
consider the Luys separator only second in point
of value to the catheterizing cystoscope.

Notwithstanding the value of this instrument,
and of favorable reports of the comparatively
few who have used it, there seems to be a decided
prejudice in the profession at large against the
separator. This is mainly due, I believe, to the
failure of one of the first of the urine segregators,
the Harris, the stigma of that instrument
attaching itself to all of the later separators.

SUMMARY OP CASES.

There are 41 cases, 14 male and 27 female.
In two of these cases, cited below, the separator
did not work. The remaining 39 cases were:

3, absence of the kidney on one side; 1, partial
nephrectomy for trauma of the kidney; 1, con-

genital defect of kidney; 5, pyonephrosis stone;
1, pyelitis unilateral and 3, bilateral; 2, pyelo-
nephritis unilateral and 1, bilateral; 2 cases of
unilateral nephritis; 6, tuberculous kidney, uni-
lateral; 3 cases of unilateral hematuria and 1
bilateral; 1 case of hemorrhagic parenchymatous
nephritis, unilateral; 3, floating kidney; 8 normal
kidneys.

In 9 of the 39 cases ureteral catheterism was
performed in addition to the urinary separation.
Twenty-one of the 39 cases were operated upon,
the operation confirming the results of the separa-
tion. In 21 cases there were pathological con-
ditions of the bladder, from severe tuberculous
cystitis to trabeculated bladder. The separator
gave accurate results in all of these cases and in
at least a few an accurate diagnosis would have
been impossible without the aid of this instrument.

URINARY SEPARATION IN CASES IN WHICH
CYSTITIS IS PRESENT.

Many believe that a separator cannot be used
in cases in which cystitis is present. The reason
for this has apparently the theoretical basis that
the kidney urine flowing over an inflamed bladder
will gather pus and become so contaminated as to
make all results unreliable. Of the cases I have
examined, 21 had pathological conditions of the
bladder. I have never found that the cystitis
has interfered with making an accurate estimate
of the kidney condition.

There are two reasons for this: first, an in-
flamed bladder when once washed clear of pus
veiy slowly reclouds. A cystoscopic examination
may be prolonged for some time without a cloudy

1 " The Luys Urine Separator," Am. Jour. Med. Sc, March, 1907.
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medium interfering with the view. Second,
when the separator is in place the urine flowing
from the kidneys does not, as is generally believed,
collect in the bladder as a reservoir and siphon
off from time to time through the tubes of the
separator. The mechanism of the passage of the
fluid from the ureteral orifices into the separator
tubes is probably as follows: The separator rests
along the base of the bladder in the median line
and because of its Bénique curve depresses the

Fig. I. (After Luys.)
The separator is in the urethra and not in the bladder. Elevation

of membrane in this position causes pain.

base of the bladder and the trigone, so bringing
the ureteral orifices nearer together than normally.
This is shown in Fig. 2. The ureters excrete the
urine as a rule, I believe, with some force'directly

Fig. II. (After Luys.)
The separator in the bladder. Entire base of bladder is depressed

by instrument.

upon the rubber partition of the separator and
thence it runs down the partition into the holes
of either tube of the instrument. That practically
normal clear urine is frequently collected from
one or both tubes of the separator in the presence
of a cystitis makes me believe that this is the
method of excretion.

Or if the urine is not excreted directly upon the
membrane it at most runs over perhaps an inch
of bladder mucous membrane. " These [the
orifices of the ureters] are distant from each other
by less than two inches."

One of the most brilliant examples of accurate

results with a severe tuberculous cystitis is the
following case of Dr. E. L. Keyes, Jr.

Pyonephrosis, tuberculous. Mr. P.
Symptoms.

—

Frequent and painful urination, oc-
casional fever and slight hematuria for the past year.
Has lost 20 lb., his present weight being 145 lb.

The urine contains tubercle bacilli, pus, blood and
albumin. Cystoscopy failed.

A week later the patient's temperature rose to 103°
and he complained of extreme pain and sensitiveness in
the right loin, and in three days this was suddenly
relieved by a gush of pus in the urine. He left the
hospital weighing 140 lb. Three months of hy-
giene brought him to 163 lb. Two weeks of daily
instillations of corrosive sublimate (1-20,000 to
1-10,000) into deep urethra greatly relieved the irritabil-
ity of the bladder. Then injections of tuberculin were

given.
Separation (three months after the attempt at

cystoscopy).—The introduction of a soft rubber
catheter caused hemorrhage from the urethra. Sepa-
rator introduced easily. In fourteen minutes 12 ccm.
of slightly cloudy urine flowed rhythmically from the
right tube and f ccm., slightly more cloudy, from the
left.

Analysis.
—

Pight urine: Reddish-amber; albumin,
marked trace; urea, 25 gr. to liter. Red blood-cells,
many, fresh (traumatic). Pus, none; few leucocytes;
many bladder-cells.

Left urine : Grayish-red ; urea, present in small
quantity, probably 2 to 3 gr. to liter. Red blood cells,
few, fresh (traumatic). Pus, present; many renal cells;
many bacteria.

Diagnosis. — Left tuberculous kidney, tuberculous
cystitis.

Operation (by Dr. Keyes).
—

Nephrectomy of a left
pyonephrotic kidney, tuberculous. Recovery.

THE LUYS SEPARATOR VERSUS URETERAL
CATHETERISM.

In my first article, among other conclusions I
mentioned the following: " There is a class
of cases in which a knowledge of the condition
of the kidneys is necessary and in which the
ureters cannot be catheterized. These are cases

.in which (a) one or both ureteral openings are
obscured by cystitis; (b) in which the rapid ex-

cretion of pus or blood into the bladder clouds
the bladder fluid. These are cases in which the
Luys separator is invaluable."

Further experience with the Luys separator
indicates that there are still other classes of cases
in which the separation of the urines may be
accomplished and in which ureteral catheterism
is extremely difficult or impossible. One of these
classes is illustrated in Case I. This patient had
some years previously been operated upon for a

urethral stricture, and while the caliber of his
urethra was sufficient, the channel was so tortuous
that the catheterizing cystoscope — the Bierhoff
instrument was used

—

could not be passed
without occasioning much pain and hemorrhage
and preventing ureteral catheterism. The Bén-
ique curve of the Luys separator allowed its pas-
sage through the urethra without hemorrhage
and with practically no pain.

The second class, illustrated in Case II, is one

in which the extreme sensitiveness of the bladder,
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causing in turn nervousness of the patient,
prevented the use of any instrument in the
bladder for a protracted period and in which the
manipulations accompanying ureteral catheterism
were practically impossible. In this case while
the separator remained in place but four minutes,
this was long enough to obtain specimens from
each kidney sufficient for a complete examination.

Case I. J. F. G. Pyelonephritis. Case of Dr. C.
H. Chetwood. Operated upon some years ago for
urethral stricture and contracted neck of the bladder.
Urine has been cloudy since operation and of late
patient has had attacks of pain in left lumbar region.

Physical examination.
—

Neither kidney palpable nor
tender.

Cystoscopic (with small examining cystoscope).—Bladder capacity, 150 ccm. Bladder fluid returned
clear after a number of washings, but rapidly clouded
again.

Right ureteral orifice: Chronic cystitis, otherwise
normal.

Left ureteral orifice: Enlarged, puffy, pus sticking to
margin.

Chronic cystitis and trabecular hypertrophy of entire
bladder.

The introduction of a catheterizing cystoscope was

impossible because of pain and hemorrhage. Ureteral
catheterism was impossible.

Separation.
—

At a later date the Luys separator was
introduced with the following results. In twelve
minutes 10 ccm. of urine flowed rhythmically from right
tube and 3 ccm. flowed irregularly from the left.

Analysis.
—

Right urine: Clear, amber. Urea, 10 gr.
to liter. No red blood cells, many leucocytes, columnar
and caudate (tells.

Left urine: Slightly cloudy, yellow. Urea, 5 gr. to
liter. No red blood cells, pus, columnar and caudate
cells.

Diagnosis.
—

Left pyelonephritis.
Operation (by Dr. Chetwoodb— Nephrotomy, left.

A small contracted kidney found. Pathological ex-
amination of an excised portion showed: Chronic in-
terstitial nephritis, acute parenchymatous nephritis,
tubules filled with casts.

Case II. R. F. Irritable bladder and suspected
tuberculous nephritis. For a number of years patient
has had frequency of urination, night and day, arising
often ten to twelve times at night to urinate and every
twenty or thirty minutes during the day.

Because of the extreme sensitiveness of the bladder
and the small bladder capacity, 35 ccm., ureteral
catheterism was impossible.

The cystoscopic examination showed an inflamed
bladder neck and base. Both ureters practically nor-
mal.

Separation.
—

The separator was introduced and,
while causing a good deal of pain, it was possible to keep
it in the bladder four minutes.

Analysis.
—

Right urine : Two and one-half cubic
centimeters in four minutes, clear, yellow; albumin,
very faint trace. Red blood cells; occasional rare
leucocytes; occasional renal and many vesical cells; no
casts.

Left urine: Four cubic centimeters in four minutes,
slightly turbid, yellow; albumin, distinct trace: red
blood cells, occasional, rare leucocytes, many caudate,
many renal, many vesical cells. Casts, five granular
casts with renal cells attached.

Diagnosis.
—

Unilateral nephritis, left. Irritable
bladder.

A guinea pig was injected with the patient's urine,

and autopsy, two months after injection, revealed no
tuberculosis.

Operation upon this case was not indicated by the
findings.

OLIGURIA OR POLYURIA CAUSED BY URINARY
SEPARATION.

It would seem plausible that the introduction
of an instrument into the bladder would cause
less reflex disturbance to the excretion of the
urine than if, in addition to the introduction of an
instrument into the bladder, catheters be in-
troduced into the ureters. Schuller 2 says that
the introduction of a separator is capable of caus-

ing polyuria of psychic origin. Albarran3 has
prepared a table from observations contained
in Luys book 4 including all those cases where the
duration of the examination is exactly indicated.
In forty examinations he found :

Polyuria exceeding 2,000 ccm., 9 cases.
Oliguria, less than 900 ccm., 18 ,,

Intermediate, 13 ,,

He arrives at the following conclusions :
" Temporary increase in the quantity of urine

secreted is seen with separation of the urines a
little more frequently than with ureteral cathe-
terism. Oliguria during the examination is ob-
served much more frequently with separation than
with ureteral catheterism.

Oliguria with catheterism, 8%
Oliguria with separation, 45%

" This notable difference," Albarran says, " is
probably due, at least in part, to the fact that the
separation has been made in the great majority
of cases during twenty minutes, while cathe-
terism is habitually longer."

The method of Albarran is perhaps open to
criticism in that, as far as the writer can find, he
does not take into account the real measured
quantity secreted in twenty-four hours in these
cases. That is to say, he collects urine from
either kidney for a stated time and then cal-
culates from that what the patient should pass
in twenty-four hours; saying, if the calculation
exceeds 2,000 ccm., that the instrumentation has
caused a polyuria, and if less than 900 ccm., an

oliguria, without at all taking into consideration
what the patient really passes.

It is not extraordinary to see a normal patient
exceeding a daily excretion of 2,000 ccm. or

passing even less than 900 ccm. An accurate
estimate of this reflex polyuria or oliguria would
seem to be better obtained by comparing the
estimated quantity for twenty-four hours with
the actual quantity for that time.

My experience with the Luys separator differs
materially from that of Albarran. I have made
a table of cases from the same source that Al-
barran made his, including, however, only those
cases where the twenty-four hour quantity of
urine is mentioned and comparing with this the
" calculated quantity," as calculated from the

2 Quoted by Albarran:- "Exploration des Fonctions Renales,"
1905.

3 " Explorations des Fonctions Renales," 1905.
* " La separation de l'urine des deux reines," Paris, 1904.
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separator results. When the calculated quantity
was decidedly more or less than the mentioned
quantity it was then considered that the separator
had caused a polyuria or oliguria.

My results show:

Oliguria, 3 cases, 20%
Polyuria, 4 „ 26$%
Equal, 8 „ 53%

This differs materially from Albarran's
" oliguria caused by the separator, 45%."

And it is possible that most of these cases of
" oliguria caused by the separator " might be
explained away if the twenty-four-hour quantity
of urine were obtained on the same day during
which the urinary separation took place.

FAILURES OF THE SEPARATOR.

I have had two cases in which the separator
did not work; one a woman with a large cystocele,
the second a man with a badly inflamed bladder,
probably tuberculous, in which the base of the
bladder was very irregular. In both of these
cases there was unquestionably mixing of the
urines of the two sides and in both cases after
removal of the separator there was urine, perhaps
an ounce, remaining in the bladder. When the
separator is working accurately there should be
practically no urine left in the bladder.

In any case, if there is doubt of the accuracy of
the separator, an intramuscular injection of
indigo carmine, 2 to 3 ccm. of a 4% solution in
normal salt solution, should be given; if there is
a difference in the functional capacity of the two
kidneys we have at first blue-colored urine from
one tube of the separator and no blue from the
other tube, thus indicating non-mixing of the
urines.

Three cases have occurred in men in which the
separator could not be introduced into the bladder.
In these cases the tip of the instrument was in-
troduced as far as the bladder neck, but the entire
vesical portion could not be introduced because
of the rigid or contracted bladder neck.

THE SEPARATOR IN CHILDREN.

Ureteral catheterism in young children is, in
the majority of cases, impossible. The child's
size of the Luys separator (17 French) is entirely
practicable to use even in very young children.
Luys used it satisfactorily in a case in which
Albarran had failed to catheterize the ureters.

The following is an illustrative case:

Child, four years, in the service of Dr. Dowd, St.
Mary's Hospital.

History of pyuria for a period of months. Urine
culture shows a pure growth of coli communis. X-ray
negative for stone. Cystoscopic examination : General
anesthesia.

Bladder capacity, 70 ccm. Urine cloudy. Bladder
fluid returned clear in four to five irrigations. Right
ureter seen, apparently normal. Left ureter not seen
because of bleeding from the urethra.

Urinary separation (with child's separator). Sepa-
rator in place about twenty minutes.

Right urine : Eight cubic centimeters, cloudy, bluish

(from indigo-carmine) ; urea, 6f gm. to liter. Micro-
scopical: rare red blood cell; pus, renal epithelium.Left urine: Six cubic centimeters, cloudy, bluish
(from indigo-carmine) ; urea, 7 gm. to liter. Micro-
scopical: same as right. Indigo-carmine test.

Two cubic centimeters of a 2% solution of indigo-carmine injected into buttock. Blue appeared in right
urine in eighteen minutes, in left urine in fifteen minutes.

Diagnosis. — Bilateral pyelitis (coli communis).
Functional capacity of both kidneys about the same
and normal.

CONCLUSIONS.

These conclusions are practically the same as

appeared in my former article, emphasized by a
more extended use and experience.

1. There is a class of cases in which knowl-
edge of the condition of the kidneys is necessary
and in which the ureters cannot be catheterized.
These cases are those in which (a) one or both
ureteral openings are obscured by cystitis or (b)
in which the rapid excretion of pus or blood into
the bladder clouds the bladder fluid. These are
cases in which the separator is invaluable.

2. In children, the child's model of the
separator, 17 F., may be used when ureteral
catheterism is impossible because of the large
size of the catheterizing instrument.

3. Cystitis forms no barrier to the use of the
separator and to obtaining an exact knowledge
of the kidney conditions in such cases. The ex-

ception to this is when a bacteriological examina-
tion is necessary, when catheterization of the
ureters is more accurate.

4. Separation is much simpler than ureteral
catheterization. The sterilization of the in-
strument is absolute, as the separator can be
boiled. Infection of the ureters from the bladder
is excluded.

5. In women the pain or discomfort caused by
the separator is about the same as that caused by
the use of a simple examining cystoscope. In
men the pain of separation is slightly more marked.

6. There are certain classes of cases in which
the separator cannot be used. They are the
following: (A) Those in which the bladder capac-
ity is less than 20 ccm.; (B) those in which the
urethra is not penetrable to the instrument, and
(C) those in which the base or neck of the bladder
is distorted by (a) marked prostatic hypertrophy;
(b) extreme anteversion or anteflexion of the
uterus; (c) certain uterine tumors and (d) marked
cystocele.

7. Slight hemorrhage occurs in some cases
resulting from the bladder muscle grasping the
instrument too vigorously and causing trauma
of the vesical mucous membrane. This is shown
by (o) small blood clots along the membrane
when the separator is withdrawn; and (6) slight
and equal increase in the fresh red blood cells of
both sides.

8. Any inaccuracy of results obtained by the
use of the separator is to be attributed to its
employment in unsuitable cases or to a failure to
recognize traumatic hemorrhage when it occurs,
and does not arise from leakage of the urine from
one side to the other.
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